Studies on three reductases which have polycyclic aromatic hydrocarbon quinones as substrates.
Unlike rodent tissues, the major quinone reductase in centrifuged homogenates of human liver and placenta is a carbonyl reductase rather than a DT-diaphorase. When reduction of polycyclic aromatic hydrocarbons is compared, there are differences between the human placental carbonyl reductase, rat liver DT-diaphorase, and Clostridium DT-diaphorase. In a buffer containing 1% albumin and 10 microM quinone, 9,10-phenanthrenequinone is reduced most rapidly by the carbonyl reductase, 2-methyl-1,4-naphthoquinone is reduced most rapidly by the rat enzyme, and 3,6-pyrenequinone is reduced most rapidly by the Clostridium enzyme. In the presence of O2, redox cycling occurs with all of the quinones that are enzyme substrates, but the rate of cycling does not necessarily correlate with that of quinone reduction. Since glutathionyl adducts of certain quinones can undergo redox cycling mediated by the human carbonyl reductase or rat DT-diaphorase, it is unlikely that the conjugation of one of these quinones with glutathione is sufficient to protect against quinone-mediated oxidative stress in cells which contain either of these enzymes. The observation that superoxide dismutase and a dismutase "mimic," 3-carboxy-2,2,5,5-tetramethylpyrrolidine-1-oxyl, inhibit the redox cycling of 9,10-phenanthrenequinone suggests a mechanism whereby cells could be protected against oxidative stress caused by certain quinones.